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I n t r o d u c t i o n . -There i s c o n s i d e r a b l e ti n t e r e s t i n t h e r e a c t i o n of m e t a l f i l m s w i t h 0 s i l i c o n t o form high c o n d u c t i v i t y p a t h and c o n t a c t s . Much work h a s been c e n t e r e d around

AS-EVAPORATED
t h e formation of s i l i c i d e s /1/. These s i l ic i d e s a r e formed by r e a c t i n g t h i n m e t a l f i l m s on S i a t low temperature (3 500°C).
M e p r e s e n t r e s u l t s on two t y p e s of s i l ic i d e s , Pd and P t formed by non c o n v e n t i o n a l l a s e r and e-beaii annealing and t h e comparison between t h e d a t a o b t a i n e d by c o n v e n t i o n a l f u r n a c e a n n e a l i n g .
Experiment.-Pd and P t were d e p o s i t e d on (111) S i wagers. W was d e p o s i t e d by e-
beam d e p o s i t i o n i n a high-vacuum o i l -f r e e system a t 2 6 x t o r r and a 10 i 20 0 A / s d e p o s i t i o n r a t e . For P t d e p o s i t i o n , t h e s u b s t r a t e s were loaded i n t o a s p u t t e r i n g system. P t s p u t t e r d e p o s i t i o n c o n d i t i o n s were 5 x t o r r of A r and 0.4 k M of p l a sma power d u r i n g s p u t t e r i n g , corresponding The s o l i d l i n e r e p r e s e n t s t h e RBS spectrum of a (111) S i sample w i t h a n evaporated Pd 0 l a y e r 2300 A t h i c k . The v e r t i c a l arrows i nd i c a t e t h e energy of t h e p a r t i c l e s s c a t t er e d from s u r f a c e atoms of t h e corresponding element. A f t e r l a s e r i r r a d i a t i o n of t h e samp l e cvith a n energy of 1.35 J/cm2,a RBS spectrum was found as
given by t h e open d o t t e d l i n e . The Pd l a y e r i n t e r a c t s w i t h S i a s i n d i c a t e d by t h e f a c t t h a t t h e S i s i g n a l i s d i s p l a c e d towards h i g h e r e n e r g i e s and t h a t t h e Pd s i g n a l d r o p s a t lower e n e r g i e s .
It i s i m p o s s i b l e t o i d e n t i f y t h e canpounds by t h e r a t i o s of t h e atomic d e n s i t y o f Pd t o S i . N e v e $ t h e l e s s , , a s it w i l l be shown l a t e r , P d -s i l i c i d e formation h a s t a k e n ?Lace. The smooth t o p of t h e Pd s i g n a l and t h e Si d i s t r i b u t i o n i n t h e s i l i c i d e l a y e r show t h a t Pd and S i a r e inhomqeneously d i s t r i b u t e d .
A t 2.5 J/cm2 l a s e r i r r a d i a t i o n ( d o t t e d l i n e ) , t h e s i l i c i d e l a y e r i s s i l i c o n r i c h e r
t h a n a t 1.35 J/cm2.
Tile composition of t h e s i l i c i d e f i h s were
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JOURNAL DE PHYSIQUE i n v e s t i g a t e d with x-ray d i f fractometry met i o n speakrum of t h e 1.2 J/cm2 sample where Pd, PdSi, Pd2Si, PdsSi and Pd4Si a r e obserthods. Table I and I1 l i s t t h e measured dved. Table I spacings of t h e d i f f r a c t i o n l i n e s , t o g e t h e r -2 with t h e r e l a t i v e i n t e n s i t i e s of t h e l i n e s 
d -spacing (measured) and r e l a t i v e i n t e n s iProm t h e same kind of sarrples annealead i n a t i e s of s i l i c i d e s formed by l a s e r i r r a d i a -
conventional furnace only Pd2Si has been t i o n a t 1.35 J/cm2 energy density. 
2.
d i f f e r e n t phases were formed a t t h e same time. Pd3Si i s obtained only by r e a c t i n g a t h i n S i l a y e r with a t h i c k Pd l a y e r . 
tal. The S i s i g n a l i n t h e i r r a d i a t e d smp l e s shows a p l a t e a u e x t e n d i n g t o t h e S i s u r f a c e p o s i t i o n . Moreover, t h e h e i g h t of
t h e P t s i g n a l h a s dropped (more a t 1.6 J/cm2 i r r a d i a t e d sample) and i t s energy width h a s i n c r e a s e d . These f a c t s i n d i c a t e t h a t S i and P t have mixed and, a s it w i l l b e shown l a t e r , P t -s i l i c i d e s formation h a s t a k e n p l a c e .
- 
The f l a t t o p s of t h e P t s i g n a l and t h e S i p l a t e a u show t h a t P t and S i a r e more homogeneously d i s t r i b u t e d i n t h e s i l i c i d e l a y e r t h a n i n t h e e-gun i r r a d i a t e d Si/Pd samples ( F i g . 2 ) . Table 111 and I V l i s t t h e measur e d d-spacings of t h e d i f f r a c t i o n l i n e s , t o g e t h e r w i t h t h e r e l a t i v e i n t e n s i t i e s of t h e l i n e s o f t h e corresponding compounds.
A t 0.4 J/cm2 energy d e n s i t y P t r P t 3 S i , P t 2~j and S i have been observed, w h i l e a f t e r 1.6 J/cm2 i r r a d i a t i o n P t , P t s S i , P t 2 S i , P t S i and S i a r e d e t e c t e d . The S i / P t s t r u c t u r e annealed i n a conv e n t i o n a l f u r n a c e shows t h e u s u a l e q u i l ibrium phases : P t 2 S i s t a r t s t o grow and Table I V Idem a t 1 . 6 ~/ c m~ energy d e n s i t y P t S i P t 2 S i P t 3 S i 1/10 h k l 1/10 h k l 1/10 h k l a f t e r one o f t h e elements ( P t o r S i ) h a s been consumed, t h e compound formation i s d r i v e n towards t h e phases t h a t a r e r i c h e r i n t h e remaining element ( P t 3 S i i n e x c e s s of P t and P t S i i n e x c e s s of S i ) . I n contr a s t , by e--beam i r r a d i a t i o n , Pt! and P t si- The thermal a n n e a l i n g a t 600°C (2 hours) of t h e samples i r r a d i a t e d by l a s e r o r ebeam produces o n l y one phase : Pd2Si from P d -s i l i c i d e s and P t S i £ram P t -s i l i c i d e s . This i n d i c a t e t h a t t h e phases formed by l a s e r o r e-beam a n n e a l i n g are n o t s t a b l e .
A s a c o n c l u s i o n , w e have shown t h a t it i s p o s s i b l e t o form Pd and P t s i l i c i d e s by l a s e r and e-beam i r r a d i a t i o n . Compounds can be o b t a i n e d which a r e i n a c e s s i b l e by c o n v e n t i o n a l f u r n a c e a n n e a l i n g , b u t t h e s e phases a r e n o t s t a b l e upon c o n v e n t i o n a l a n n e a l i n g and t h e y c o n v e r t t o t h e s t e a d y s t a t e : t h e same o b t a i n e d w i t h only t h e c o n v e n t i o n a l annealing.
